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Objective: To investigate the possible causes of iatrogenic parasitic myoma and methods to prevent its
occurrence.
Case report: A 27-year-old nulliparous unmarried patient underwent laparoscopic myomectomy with
morcellation for a submucosal myoma at the National Taiwan University Hospital (Taipei, Taiwan). Seven
years later, an asymptomatic pelvic tumor was noted during a regular annual follow up. Two pelvic
tumors were detected and excised by laparoscopic surgery. The masses were conﬁrmed by histopa-
thology to be cellular leiomyomas.
Conclusion: In the past 7 years, the incidence of iatrogenic parasitic myomas has increased because of the
increased use of minimally invasive surgery using a morcellator. Forty-one cases of iatrogenic parasitic
myoma were reviewed from 23 published studies. Parasitic myoma frequently occurs in the dependent
part of the abdominal cavity, which suggests seeding of myometrial tissues during morcellation. In situ
morcellation and vigorous irrigation with concomitant changes in position may decrease the incidence of
retained myoma tissue in the abdomen during surgery.
Copyright © 2014, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
Uterine myoma is a common gynecological disorder occurring
in 20e50% of women of late reproductive age [1]. Surgical in-
terventions are recommended for symptomatic patients. Advances
in surgical equipment and techniques have recently facilitated
minimally invasive endoscopic surgery [2e4]. In these minimally
invasive procedures, the removal of different sizes of myoma
through small wounds requires fragmenting the myomas in the
abdominal cavity [4e6]. However, this morcellation process
may disseminate viable myoma particles in the abdominal cavity.
In rare instances, minute myoma particles may survive and
become implanted into tissue. In the past 7 years, the incidence of
iatrogenic parasitic myomas has increased because of the increased
use of minimally invasive surgery. Iatrogenic parasitic myoma
nevertheless remains a rare late complication with an incidence
of <1%.nd Gynecology, Taipei Tzu Chi
er 289, Jianguo Road, Xindian
. Huang).
bstetrics & Gynecology. PublishedCase report
In 2003, a 27-year-old nulliparous unmarried patient presented
to the National Taiwan University Hospital (Taipei, Taiwan) with
hypermenorrhea and anemia. Preoperative sonography showed a
5-cm submucosal myoma. The patient was unsuitable for hyster-
oscopic myomectomy because only 30% of the myoma protruded
into the uterine cavity. The myoma was subsequently removed by
laparoscopic myomectomy with a morcellator (GYNECARE X TRACT
Tissue Morcellator; Ethicon, Inc., Somerville, NJ, USA). There was no
evidence of disseminated intraperitoneal leiomyomatosis or my-
omas in any extra-uterine location at the time of the surgery
(performed on October 21, 2003; Fig. 1). The total weight of the
removed myomawas 50 g, and no visible remnants were left in the
abdominal cavity.
The patient underwent regular annual follow up at the outpa-
tient clinic. Seven years later in 2011, a transabdominal ultrasound
revealed a 6-cm pelvic mass that was suspected to be a uterine
myoma (Fig. 2A). A computed tomography scan demonstrated a
homogeneous enhancing mass, which was suspected to be an
exophytic uterine myoma with a stalk (Fig. 2B).
On January 18, 2011, a repeat laparoscopic surgery revealed two
masses (Fig. 3A). A 6-cmmass arose from the small intestine serosaby Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Laparoscopic myomectomy of a submucosal myoma. (A) A horizontal incision is created parallel to the round ligament. (B) The myoma is enucleated using a myoma screw.
(C) The myometrial defect after myomectomy. (D) After the myomectomy, the wound is closed by two-layer interrupted sutures.
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(Fig. 3C). Bothmasses were removedwith subsequentmorcellation.
Histopathology conﬁrmed the masses to be cellular leiomyomas.
The total weight of the removed myomas was 146 g. The patient
continued to receive annual follow up after the second surgery.
Discussion
Parasitic myoma is a rare type of pedunculated subserosal my-
oma that is partially or completely separated from the uterus and
receives alternative blood supply from another source such as the
omentum and mesenteric vessels [7]. The prevalence of minimally
invasive surgery has led to a new type of parasitic myoma: theFig. 2. (A) The preoperative transabdominal sonography image shows one pelvic mass, which
enhanced mass that is suspected to be an exophytic uterine myoma with a stalk. M ¼ myoiatrogenic parasitic myoma [8e9]. In some papers, this kind of
myoma is called disseminated peritoneal leiomyomatosis (DPL)
[10e12]. This suggests a subset of DPL that is secondary to trans-
coelomic dissemination of a primary uterine leiomyoma rather
than a de novo peritoneal metaplasia [13].
Forty-one cases of iatrogenic parasitic myoma with various
diagnostic names were reviewed after the operation in 23 pub-
lished studies (Table 1). Eighteen of the 23 published studies were
single case reports, and 19 studies were published within the past
7 years (i.e., since 2006). Based on all of these patients, the symp-
toms of iatrogenic parasitic myoma do not appear to be speciﬁc. The
most common symptoms are pain, mass sensation, and deep dys-
pareunia. In the present patient, the tumor was asymptomatic andis suspected to be a uterine myoma. (B) Computed tomography shows a homogeneous
ma.
Fig. 3. Laparoscopic myomectomy in the second operation. Repeat laparoscopic surgery (performed on January 18, 2011) reveals two masses. (A) A 6-cm pelvic mass (PM1) is
separated from the uterus (Ut). (B) The mass (PM1) arises from the small intestine serosa with a broad base. (C) Another mass (PM2) that measured 2 cm is present on the left tube.
(D) Both masses are removed with subsequent morcellation.
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often asymptomatic nature of the disease, the actual incidence may
be underestimated [14].
From the literature review, most (78%) patients received lapa-
roscopic myomectomy with morcellation for their ﬁrst surgery, and
there were often multiple lesions with varying sizes (range,
0.8e30 cm). Parasitic myoma occurred at various sites, including
the port site, intestines, peritoneum, and omentum in the
abdominal cavity. These sites are also the dependent part of the
abdominal cavity and receive abundant blood supply, which sug-
gests seeding of myometrial tissues during morcellation [8]. Care-
fully checking these sites and changing the patient's position after
surgery is suggested.
The interval between the initial surgery and the second surgery
ranged from 2e108 months (on average, 47.2 months). Only one
case of malignancy in parasitic myoma was reported [15].
No risk factors or predisposing factors were identiﬁed in our
patient. Previous reports have strongly suggested an association
between minimally invasive surgery and iatrogenic parasitic my-
oma; however, the exact surgical procedure leading to parasitic
myoma has not been discussed. In our opinion, because an electric
tissue morcellator is often used for fragmenting myomas, the pro-
duction of tiny remnant fragments of myoma tissue may be closely
related to the later occurrence of iatrogenic parasitic myoma. A few
cases of disseminated leiomyomas have also been reported after
abdominal hysterectomy [14,16,17], which suggests that factors
other than morcellation may be responsible for the recurrence.
Based on our experience, minute fragments of myoma tissuewill be
produced if the morcellator is not sufﬁciently sharp. These minute
fragments can easily be missed and left in the abdomen, and may
become implanted into peritoneal or omental tissue. Therefore, it is
imperative to ensure that the morcellator is sufﬁciently sharp. Forfragile myomas, the fragments can be collected into an endobag
and removed completely.
If morcellation is performed after the enucleation of multiple
myomas, specimens may be missed and remain in the abdomen
because of the Trendelenburg position, especially when the my-
omas are small. Hutchins and Reinoehl [18] described retained
myomas after laparoscopic subtotal hysterectomy with morcella-
tion because their specimens were lost during morcellation.
Therefore, in situ morcellation may decrease the incidence of
retained myoma tissue in the abdomen during surgery [19e21].
Prior to completing the surgery, myoma remnants in the abdom-
inal cavity should be carefully removed. At the end of surgery,
vigorous irrigation with normal saline with a concomitant change
in position is useful. Long-term follow up is likewise recom-
mended to detect the occurrence of parasitic myomadeven in
menopausal patientsdbecause of the potential of malignancy. For
patients with suspected malignant myomas, a total abdominal
hysterectomy is recommended. If malignancy is an incidental
ﬁnding in laparoscopic myomectomy, complete cancer staging
surgery is mandatory.
From 2003 to 2011, only one case of parasitic myoma was re-
ported out of 466 laparoscopic myomectomies with morcellation
performed at the National Taiwan University Hospital (Taipei,
Taiwan). Hence, the likelihood of retained fragments is remote,
whichmay explain the lack of reported cases thus far. The incidence
of iatrogenic parasitic myomas in the literature has increased
because of the increased use of minimally invasive surgery. As
noted in our case series, previous laparoscopic surgery seems to be
a signiﬁcant risk factor for the development of parasitic myomas
[8e10,22]. All patients should be followed up for at least 1 year. In
situ morcellation may also help reduce the incidence of parasitic
myomas.
Table 1
Review of the literature of parasitic myoma after surgery.
Study No. of
cases
Diagnosis First operation Morcellation Interval (mo) Signs and symptoms Second
operation
M (no.) M size
(cm)
Location Histology
Ostrzenski, 1997 [10] 1 Uterine leiomyoma
particle growing
LM Yes 2 Mass Lapa 1 1 Port site Leiomyoma
Hutchins and Reinoehl,
1998 [18]
1 Retained myoma LASH Yes 1 Abdominal pain Lapa 5 4 Liver, gallbladder Leiomyoma
Rajab et al, 2000 [14] 1 DPL TAH þ BSO Yes 24 Abdominal distension Lapa m 12 CDS, suprapubic, small
bowel, liver
Multiple
leiomyomatosis
disseminata
Sharma et al, 2004 [15] 1 DPL with malignant
change
TAH Unknown 84 Abdominal swelling Lapa m 7 Omentum, mesentery Leiomyosarcoma
arising in
leiomyomatosis
peritonealis
disseminata
LaCoursiere et al, 2005 1 Retained myoma TLH Yes 10 Dyspareunia, dysuria,
and pelvic pain
LM 4 4 Abdomen and pelvis Leiomyoma-cervical
tissue
Donnez et al, 2006 [23] 1 Iatrogenic peritoneal
adenomyoma
LASH þ BSO Yes 60 Pelvic pain, dyspareunia LM 1 4 CDS Adenomyosis
Paul and Koshy, 2006 [8] 1 Multiple peritoneal
parasitic myomas
LM Yes 30 None LM 3 2 Port site, fundus, right
paracolic gutter
Leiomyoma
Sinha et al, 2007 [9] 2 Postlaparoscopic
hysterectomy myomas
LM/TLH Yes 12, 36 Pain, mass LM 2, 3 10, 15 Sigmoid colon serosa,
lateral pelvic wall, CDS,
diaphragm dome
Leiomyoma
Takeda et al, 2007 1 Parasitic peritoneal
leiomyosis
LM (in situ) Yes 72 Mass LM 5 6 Omentum, round ligament,
pelvic sidewall, CDS
Leiomyoma
Moon et al, 2008 1 Parasitic leiomyoma LM Yes 36 Mass Lapa 1 3 Port site Leiomyoma
Kumar et al, 2008 1 DPL LM Yes 11 Abdominal distension Lapa 6 30 Omentum, colon Leiomyoma
Epstein et al, 2009 1 Parasitic myoma LM Yes 18 Pelvic pain LM 2 8 Omentum, sigmoid colon Leiomyoma
Thian et al, 2009 [13] 1 DPL LM Yes 29 Mass Lapa >50 15 Omentum, colon,
abdominal wound
Leiomyoma
Wada-Hiraike et al, 2009 1 Aberrant myoma LAM Scalpel 54 Mass Lapa 1 15 Previous operation site Leiomyoma
Kho et al, 2009 9 Parasitic myoma 6 LM, 1 TAH, 2 M 8: 6 LSC and
2 Lapa
75 Pain, menorrhagia,
dyspareunia,
pelvic pressure
(3; all
are LM)
Pelvis (14/15), GI tract
(6/15), upper abdomen
(1/15)
Leiomyoma
Al-Talib and Tulandi,
2010 [11]
1 DPL LASH Yes 84 Mass Lapa 16 9 Abdomen and pelvis
Larraín et al, 2010 4 Iatrogenic parasitic
myoma
2 LM, 2 TLH Yes 99 Pain, vaginal mass 3 LM, TVM 4 4e7 Pelvis, vagina, CDS Leiomyoma
Payyapilly et al, 2010 [24] 1 Parasitic myoma LAM Scalpel 36 Infertility LM
Nezhat and Kho, 2010 [25] Iatrogenic parasitic
myoma
Pezzuto et al, 2010 2 Bowel leiomyoma 2 LM Yes 132 None LAVH, M 3 3,5 Intestine Leiomyoma
Cucinella et al, 2011 [22] 4 Parasitic myoma LM, TAH Yes 24,72,72,108 Mass, pain, dyspareunia LM 1,2,3,5 1.8,3.5,6,6 Leiomyoma
Current report 1 Parasitic myoma LM Yes 87 Mass LM 2 6 Small intestine, left tube Cellular leiomyoma
BSO ¼ bilateral salpingo-oophorectomy; CDS ¼ cul-de-sac; DPL ¼ disseminated peritoneal leiomyomatosis; GI ¼ gastrointestinal; LAM ¼ laparoscopic-assisted myomectomy; Lapa ¼ laparotomy; LASH ¼ laparoscopic subtotal
hysterectomy; LAVH ¼ laparoscopic-assisted vaginal hysterectomy; LM ¼ laparoscopic myomectomy; LSC ¼ laparoscope; m ¼ multiple; M ¼ myomectomy; TAH ¼ transabdominal hysterectomy; TLH ¼ total laparoscopic
hysterectomy; TVM ¼ transvaginal myomectomy.
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